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® SterOlzingsystemforfaiedandsealedartlclee. 

@ An imprDvedstefiOzing system forfDIed and sealed articles 
wtM are treated liy way of tiie steps of filHng a content into 
paoMhg meam and seaRng the faied articles in a fUling and 
aeaShg station, loading a tray with th^ filled and sealed articles, 
biMng up a tray stack including a pred^ennined number of 
toaded treys stacked thereon, sterilizing the tray stacks in a 
sterilizer and then conveying them to a packmg station, wherein 
ttie improvement consists In an arangement of a combination of 
a tray stack building station for bulkfing up a tray stack Inducfing a 
CI predetemilned number of empty trays recovered after ttie fDled 
and sealed articles are released toward the packing station, stray 
stack hoWfrig conveyor for hokfing a plurafity of tray stacks buBt 
I upinsaMtra ystackbuiktingstaflonandatrayextractingstaaonln 



wHch tha empty travs are detracted from the tray stack conveyed 
W from saw tray stack hokfing conveyor one by one and ttien they 
10 are delivered toward ttie filiing and sealrig statioii. The stsrindng 

system furttier Includes a tray stack hokfing conveyor having an 
H# ample holding capacity. saM tray stack hokfing conveyor being 
^ k)cated downstream of ttie steriQzer. The sterilizing system may 
O be provtiedwttti an additionalUne of conveyance system kickid- 

ingasterillzerwhichlsanangedinparalteitottieaforesaMllneof 
O conveyance system including ttie sterilizer. 
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The Tiresent indention relates to an improved steril- 
izing system for filled and sealed articles. 

TO facilitate, understanding of the present invention 
a typical conventional sterilizing system for filled and 
5 sealed articles will be described below with reference to 

Pig. 1» 

in the drawing reference numeral 01 designates a 
filling and sealing apparatus in ^ch various kinds of 
contents are filled into packing means in the form of a 
10 hag. envelope or the like (used for retort-pouch foodstuff 
or the like) and the filled articles are sealed. Tbe 
fined a nd sealed articles (her einafter referred to simply 
as articles) are delivered therefrom on a conveyor 03 
via a transfer mechanism 02 and then they are placed on an 
15 empty tray 04 on said conveyor 03- Reference numeral 05 
designates a tray stacking apparatus in which a predeter-' 
mined number of trays 06 loaded with the artlces are 
stacked one above another. One of the conventional tray 
stacking apparatuses is disclosed,for instance, in 
20 Japanese Patent Laid-Open HO. 25090/80 and it is construc- 
ted such that the loaded trays 06 are stacked from the 

n n. one. Further, reference nuaoral 07 designates 
■ a holding conveyor \aiich serves for holding thereon a 
predetermined cumber of tray stacks 09 including the 
25 orodetemined number of loaded trays stacked in the tray 
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stackinfir apparatus. Further,' reference muaeral 010 
designates a sterilizer in idiieh the plural tray stacks 09 
are subjected to sterilization ubder hi^ temperature and 
pressure steam atmosphere or with the use of hot water. 
-After completion of the intended sterilization and 
suhsequent cooling the tray stacks 09 are delivered onto 
another holding con^reyor Oil. Further, reference numeral 
012 designate a tray unloading apparatus in irtiich unloading 
is practiced for the tray stacks 09 in the reverse order 
relative to the aforesaid tray stacEing appaiutus 05 in 
such a manner that the sterUized tra^ are unloaded from 
the upper endj)f the tray stack 09 one by one and then 
they are placed on a coweyor 013. One of the conventional 
tray unloading apparatuses is disclosed, for instance, in 
Japanese Patent liaid-Open HO. 25090/80. Further, reference 
mmeral 014 designate a filled article extracting apparatus 
Which serves for extracting the articles from the loaded 
tray 06 conveyed by the conveyor 013 and delivering them 
toward a packing station including a drying apparatus or 
the like (not shovm). The empty trays 04 are carried back 
to a storing or holding area located upstream of the 
-fllTing and sealing apparafjis 01 with the aid of wagons, 
carriages or the like (not shown). 

Owing to the arrangement that the conventional 
sterilizing system for filled ana sealed articles Includes 
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tl.e holding conveyor 07 located upstrea. of steriliser 
010 and the holding conveyor Oil located downstream of the 
sterilizer 010 so as to teniporarily hold a plurality of 
tray stacks 09 prior to sterilising on tl.e foxier and 
temporarily hold a plurality of tray stages 09 after 
sterilising on the latter it is ensured that supplying of 
the tray stacks to and discharging of the.saae from the 
steriliser 010 are automatically carried out. hut it is 
found that the conventional sterilising system has the 
following drawbacks. 

i) Tue oon,rentional sterilising system takes about one 
hour untU the Ipaded tray 06 reaches the conveyor 013 
via the steriliser 010 after the filling and sealing 
apparatus 01 starts its operation. The filled article 
e^ctracting apparatus 014 and the packing station including 
the drying apparatus or the like start their operation 
3ust When the" tray stack comes to the end of the cdnveyor 

013. 

This mekns that there is a so-called time lag relative 
to starting time of operation between the filling and 
sealing apparatus 01 and the packing station. Bue to the 

time lag as ment ion ed ab o ve it b ecome s ner^Bsary to cake 

' an adjustment for operators who take charge of the filling 
and sealing apparatus 01 and other onerators who take 
chr.r«e of the pecking station separately as to a time ^^hen 
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they liave to axrive at their factory. Otaviouslyt t^s 
sort of time adjustment is by no means desiraULe for 
laborer control in a company. So obviate the problem 
relative to the above time adjustment a remedial measuare 
is usually taken In such a manner as to hold the sterilized 
tray stacks 09 and the sterilized trays 06 on the holding 
conveyor Oil and the conveyor 013 until the next morning. 
Hovrever^ as is often the case with the conventional 
sterilizing system, the holding conveyor Oil and the 
cojiveyor 013 do not have a holding capacity enou^ to 
obviate the problem relative to the time lag as mentioned 
above e As will be readily app.cu^€^t9_the la^^ the^ 
sterilizer is constructedy the more the time lag^ becomes. 
Thus, shortage in the holding capacity becomes a serious 
problem. 

ii) In the conventional sterilizing system there is a 
necessity for manually placing a predetermined number of 
empty trays 04 on the wagon, cairiage or the like after 
.the sterilized articles are extracted from the tray stack 
by operating the filled article extracting apparatus 014 
and then carrying them toward the filling and sealing 
apparatus 01. Thus, automatic recovery of the empty trays 
fails to be achieved. 

iii) In., the event that any trouble takes 'ilace with the 
filled article extracting: apparatus 014 or the packing 
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te.^. 04 to th. filling apparatus 01 in spite 

Of tu. «r»«.m«rt for Wlding th. t», afcto 09 th. 
s tray. 06 on th. h.Hln« oon«,or oil ».d th. OU. 
resulting in stoppag. of op^ation of thi flllin* «■* 
soallng apparatus 01 »4 r.*".* rffiot^T in protection. 

Ihts ..ana that there I. no neoMaity for holding 
th. tray .taoks 09 and the tray. 06 on th. holding «.n..yor 
10 oil and tlie conveyor 013« 

iv) Purtuer. «heii the sterilizer 010 stops its operation 
due to trouble, cleaixiag. inspection or the like, the 
articles prior to sterilizine l^^P* °^ ^^^^^ 
conveyor 07 uxrtil the sterilizer 010 starts its operation 
15 again. Ihe larger the sterilizer 010 is constructed, 

the longer the articles are kept on the holding conveyor 
07. AS a.result the content in the article becomes 
deteriorated and thereby its taste is advers^y affected. 
Hence, the present invention is intended to ob^te 
20 the drawbacks inherent to the conventional sterilizing 

system for filled and sealed articles as described above. 
Specifically, the present invention consists in an improved 
• : sterilizing system for filled and sealed artTcles ^ 

are treated by «ay of the steps of filling a content into 
25 .adzing means and sealing the filled articles in a filling 



and sealing statian, loading a tray with the filled and 
sealed articles, building up a tray stack including a 
predetersiined number of loaded trays stacked thereon, 
sterilizing the tray stacks in a sterilizer and then 
conveying them to a pac^cing station, vbereln the system 
includes a ifray stack building station for building up a 
tray sta^ including a predetermined number of enqsty trays 
recovered after the filled and sealed aarbides are 
released toward the packing station, a tray stack holding 
conveyor for holding a plurality of tray stacks built up 
in said tray stadc building station and a tray extracting 
station in which the em]>ty trays are extracted from the 
tray stack conveyed:^ f ronr-said-^r ay sla c k ho ld ing c o nv e yor • 
one by one and then they are delivered toward the filling 
and sealing station, orhus, it is an object of -Bie present 
Invention to provide a sterilizing system for filled and 
sealed aarticles v^ch ensures automatic delivering of 
the empty trays from the filled article extracting 
station to the filling and sealing station and continuous 
oneration of the system yrithout any intermlttence of 
operation of the filling and sealing station. 

gugtheg>— the-present-inve n t ion c onsists-inranriaprove 

sterilizing system for filled and sealed articles 
including a sterilizer in vjhich the rilled and sealed 
articles are subjected to sterilisation, said sterilizer 
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. « ft fUJ-ine and. sealing station and 
being located between a filling ana ■ 

^ *A^r> ft tray stack holding conveyor for 
a packing station, a tray ST:a 

.,x^ . ^» * '^/r 

stack '^^i'" """"^ up a tray stadc 

^„ t>« .m.. ana seal« artl^" "X""* 
p.*^ .*a«o». a txa, 

a - 4-i«>w e-rtracting station in 
stadk building station and a tray extracxing 

■H^.^'are extracted from tHe tray sta6k 
tHe enrpty trays are exT.ra*. 

o««7.a atack holding con«y.r one W 

on, tl>«L th.y 

B«llne station. Ihtt., it 1. otli«r otlaot of ti. 
pr.B.nt indention to provide a e*«nll.l« ay.t«. «r 
filled end sealed artioi.. L *» " 

ti« la* in operation bet««. th. fUli- 
rt.tion and the paolcing .tat I05r-a«ttafa«*«^-«^ 



station and tne pacitj^ ' 

a r.=«lr«n»t for an enlarsed eoal. of rt.riU.«. and 
^ .ato«ti. deurering of e^pty traya from the 
filled artiol. .rtractine tation to ti.. fiHi-^ -d 
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sieallng station and continoous operation of the system 
without any intezmittenoe of operation of the filling 
and sealing station. 

Farther 9 the present izirention consists in an 
improved sterilizing system for filled and sealed articles 
in which another line comprising a sterilizer, a tray 
stack holding conveyor upstream of said sterilizer and 
a tray stack holding conveyor located dotfmsteam of said 
sterilizer is arranged in parallel to the 'aforesaid line 
comprising the stearilizer, the tray stack holding 
conveyor located upstream of the sterilizer and the trey 

stack holding conveyor ■ loc ated doftiiotroo a-o^ the 

sterilizer. XhuSf it is another object of the presezrt 
invention to provide a sterilizing system for filled and 
sealed article vahich is able to eliminate a time lag in 
operation between the filling and sealing station and the 
packing ststion, satisfactorily meet a rectuirement for 
an enlarged scale of sterilizer and ensure automatic 
delivering of enroty trays from the filled article 
extracting station to the filling and sealing station 
and continxious operation of the system without any 
intermittance of operation of the filling and sealing; 
station and moreover without any necessity for allowing 
the filled and serJ.ed articles to be kept for a long 
periof of time on the holding conveyor located upstream 
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of the steriliser before they are subjected to sterilisat- 
ion therein irrespective of stoppage of the steriliser 
caused due to trouble, cleaning, inspection or the liJce or- 
of any enlarged scale of steriliser installed. 

i^hemore. the. present irrrention consists in an 
in^proved sterilisir^ system for filled and sealed articles 
in ,*ich a tray stack holding conveyor located downstream 
of the steriliser is constructed of a conreyor including 
.lural lines of conveyor unite each of Which comprises 
a roller conveyor and a comer transfer conveyor. Ibus, 
it is still another object of the present indention to 
provide a sterilising system for filled and sealed 
articles ^ich is able to eliminate a time lag in operat- 
ion between the filling and sealing station and the 
padcing station, satisfactorily meet a re<iuirement for 
en enlarged scale of steriliser and ensure delivering of 
the filled and sealed articles from the steriliser toward 
the backing station at an excellently hi^ efficiency. 

Other objeots and advantageous features of the 
present invention will be readily understood from the 
reading of the follov;ing descrintion made in connection 
-^with^;h^^ong>^ nC d raw ln ss v fei ch illustrate three 



weH-erred embodiments of the present i^^^ention. 

^he accomponyinc drawings vdll be briefly described 
25 ?.s followr. 
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1 Is a schematic plea view illtustrating a 
typical conventioaal sterilizins system for filled and 
seaJ-ed articles. 

?ig« 2 is a sckhematib plen view of a sterilising 
system for filled and sealed articles in accordance with 
a preferred embodizient of tlie present invention. 

Pig. 3 is a perspective view of an empty- tray. 

Pig. 4 is a partial sectional side view of the 
sterilizing system taken in line IV - IV in Pig. 2, shoTOi 
in an enlarged scale. 

Pig. 5 is a cross-sectional front view of the 

sterilizing system taken „in line Y„r V to Pig. A. _ 

Pig. 6 is a plan view of a comer transfer conveyor , 
shown in an enlarged scale. 

Fig. 7 is a vertical sectional view of the coxtier 
transfer conveyor, taken in line VII - Vlx in Pig. 6. 

Pig. 8 is a side view of a pallet conveyor, shown in 
an enlarged scale. 

Pig« 9 is a schematic plan view of a sterilizing 
system for filled and sealed articles in accordance with 
a modified embodiment of the present invention. 
~ Pig. 10 is a plan view of a pallet holding conveyor 
located downstream of a sterilizer, and 

Pig. 11 is a partial schej<atic plan view of a modified 
'oallet. holding conveyor located domstream of the cterilizer. 
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Kow the present invention- be described in more 
details t^ith reference to Fifis. 2 to 8 ^ich . illustrate 
a sterilising system for fiUed and sealed articles in 
accordance ^th a preferred embodiment of the present 
ixx^eotloxi* 

in the drawings reference nnmeral 1 designates a 
filling and sealing apparatus in vfliich various kinds of 
contents are fill.4 in paddng means such as bag or the 
like (not sho«n) and after completion of filling of the 
• content sealing is effected for the filled paclcing means. 
Bef erence nuneral 2 designates a loading apparatus adapted 
to receive the packed and filled articles (hereinafter 
referred to simply as articles) f^om said fiHing and 
sealing apnaratus 1 and convey them toward a loading 
conveyor 3 in the form of a roller conveyor «hich is 
driven «ith the aid of driving means (not shorn). A 
predetermined number- of articles (16 artlces in the 
illustrated eabodimerrt of the iwrention (see Fig. 3)) 
are loaded on each of empty trays 4 are carried by 

the convyor 3 one after another. 

Reference numeral 5 designates a tray holding 
conveyor which serves for holding a lot of trays 6 loaded 
- rith the articles . FumefT^ference-namerai-T- 



designates a tray palleti.er r^ch serves for stackinc 
a predetermined number of loaded trays 6 on a ppJLlet 8 
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one above another and delivering a tray stacfc to a pellet 

holding conveyor 9* 

Reference numeral 10 designates a roller conveyor 
disposed in the tray palletizer 7, said roller conv^eyor 
5 " 10 heing adapted to he driven with the aid of driving 
means (not shotm) • !Che .roller conveyor 10 is fixedly 
motxnted on "a hydraulic cylinder 11 so as to he displaced 
upward or downward* Reference numeral 12 designates a 
frame for the tray palletiser 7 which is arranged in 

10 parallel to the direction of conveyance of the loaded . 
trays 6 and includes a lever 13 ptvotally supported 
therein, said lever 13 being formed with a ratch at i-fes 
lower end* As the loaded tray 6 is raised up together 
with the roller conveyor 10 ^ the ratch of the lever 13 

15 comes in engagement with a rail 6g^ of the loaded tray 6 
whereby the latter is held by the former. Specifically, 
the lever 13 is rotatable about its upper end held on the 
frame 12 with the aid of a pneumatic cylinder 14 so that 
it is displaced away fron the loaded 'tray 6 so as not to 

20 cause any interference with upward or downward movement 

of the If^t-fc ei?* M loyg a a It is inonerative* Reference 

nuaerai 15 dcsisaates a limit switch fixedly disposed on 
the frame for defining on upper limit of upward movement 
of the roller conveyor 10. 3urthcr, reference numeral 
25 16 designates a pallet conveyor which is constituted of 
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. dudB c.».y« 17. .Jroowt. 18 «.* 19 «d 

c,«.ror 16 .er^ to oo».y a paUrt 8 .n th. 
;oll« co^.yor 10 e. lll«»trated in Bs. 8. I« ^ 
„e :„,t,a that the .,«oclcrts IB ««119 =« rrtat.«, held 
5 w wens 01 braol:eta or th.m. "^l- 

a,f,ren=e =«eral 20 destgnatea. a rt«iU..r ta *i<* 
at.* 21 iadudlns a pred.t.r.ia.d r^l»r pf loaded 
ataolcad on th. pallat 8 i. =u«.ct.d to ateriUaatloa 
^«: hi* t«.poratur. arul proasure staam at«.aph.re and 
W e««. o«,.pl.tl.n of oooling it 1. d.U««d to a pallet 

nolding oonroror 22 looatod d.«str.=a of th. aterUizer 

20. 

THe pallet holdins co«reyor 22 Is constituted of 
roller cor«reyors23 end comer transfer conveyors 24 and 
15 it is designed to have a capacity for l«>ldln« a total 

nuBl^er of tray staclcs 21 delivered from tl.e steriU.er 20 
for a certain period of tine and another tray stacks 21 
. to -oe held thereon tvtiile a packing station stops its 

operation. In the illustrated embodiment of the indention 
20 the .allot holding conveyor 22 is constututed of three 
roner conveyors 23 and four" comer transfer comreyors 

Il,e comer transfer conreyor 24 is constituted Of 
rollers 25 adapted to be rotated by mecns of a driving 
25 ne.hP.nisn <not cho.m) r.nd drivia-; chain corrrerors 26 



(see Figs. S and 7). Specifically, the dri^ ^ 
co^reyor 26 is constituted of sprockets 23, 29 and 3o ' 
rotatably supported 1^ neans of a bracket 27 having an 
lX.shaped cross-sectional conflgaration, a sprocket 31 
disposed coaxially relative to the sprocket 30, a chain 
35 extended around the sprocket 31, a sprocket 32 located 
^ the Vicinity of a notor 32 and a tension sprocket 35 
and a hydraulic cylinder 35 having the bracket fixedly ' 
mounted on the upper end thereof so that it is displaced 
^ward or down^ in the space formed between the 
adiacent t.o rollers 25 by »eans of the hydraulic cylinder 
35. Further, refer ence numeral 37 de signates a fran.ew».v 
Which serves for rotatably si^porting the rollers 25. 

Heference numeral 38 designates a tray denalleti«r 
"ixich . is constructed in the same manner as the aforesaid 
tray palleti^er 7 but it is operated in the reverse 
order of steps of removing" the pallet 8 onto the .allet 
oonveyor 16, ^ra^ the loaded trays 6 from the ^.ttom 
Of the tray stack one by one and then displacing the 
d«m one onto the roller conveyor 39. 

reference numeral 40 designates-a .^cked 
-^rticicr-estraoting appcretuc v*ich corves for receiving 
the loaded tray 6 conveyed from the tray denalleti.er 38 
Via tne corner transfer conveyor 24 and the roller 
conveyor 41, extracting the articles therefrom, deliver- 
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ins them to the paclcing station including a drying 
apparatus and others each of v*ich is not shorn in the 
drawings, and delivering the empty treys 4 toward the 
tray palletizer 43 via the comer transfer conveyor 24 
5 and the roller conveyor 42. 

tr., p.ll.ti.« *3 i» constructea In the san. 
^ „ th. .for.»i*.«r«r sallrtl^er 7 ^ 1= operate* 
^ «.y ,1 th. rt.p. of receiving the pallet 8 oon^eyea 
^ the tr.7 aepall.tl«r 38 .la the pallet co«e:,or 16, 
1, etaCdns a predeten^d n-ber of e^ tr«rs 4.t. hulld 
up a tray =ta<a= 44 «.* then a.Uv«nng th. tray tadc 44 
onto the oallet holding conreyor 4!. 

Ihe pallet holding «wr«ror 45 i» "«»«.d 
the tr«r palleti«r 43 and the tray d.pall«tla«r 46 and 
15 . It. holding oapaoity 1. d,t«n.dned .0 aa to en«re 
oontlnuous operation of th. eyetem wltl»* 
tanoe oi «OTly of.*" «.Pty trays 4 t. the filling and 
aealing apparata. 1 .v.n >*» pacfcing .tatlon 
stops its operation.. • 
20 The tray depalletiser 46 is constricted in the same 

„«xn,«r as the aforesaid tray depalletizer 38 ai^ is 

— ce ral ed b y way of the stap . of receiving the tray staclc 

' 44 conveyed, from the tray palletiser 43 via the pallet 
holding conveyor 45, separating it into the pallet 8 nnd 
,5 the emnty tray 4. delivering the former onto the pallet 
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coziveyor 16, drawing tlie eapty trsys 4 from the 1}ottom of 
the tray stack one lay one and then delivering them onto 
the roller conveyor 47« She «npty trays 4 on the roller 
comreyor 47 are transferred to the filling and sealing 
apparatus 1 via the comer transfer conveyor 24* ' 

Next, operatiozis of the sterilizing system for 
filled and sealed articles constructed in the above-- 
described manner will be described step by step in the 
following. 

(a) !I?he predetermined number of articles (not shown) 
filled with a specific content and then sealed in the 
filling and sealing apparatus 1 are delivered thereA:*om 
to the loadizig conveyor 3 via the loadizig apparatua 2 
and loaded in aa empty tray 4 on the loadizig conveyor 3* 
a!hen, the loaded tray is transferred to the tray 
palletizer 7 via the comer J;ransf er conveyor 24 iand the 
tray holding conveyor She loaded trays 6 are conveyed 
to the tray palletizer 7 one after another with the aid 
of operating means (stoppers, limit switches and others) 
each of which is not shown in the drawings. 

(b) When the loaded tray 6 is placed on the roller 
conveyor 10 as illustrated in Pig. 5, the hydraulic 
cylinder 11 starts its upward novemtot. As the hydraulic 
cylinder 11 continues its upv^rd movement and reaches 

a certain hoigjit as illustrated tor chain lines where 
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unit »ltch « 13 actuated, th. lr,« X3 

to th. po.itlon as illuatrated ^ r..l U«« 
t.. rate on t., Xe.or « o.«s in 
^t. «« rail 6. ort^ loaded txa. 6 "^'""^ 7,"^ 
„„.^ the cou^or 10 1. l.«r.d and »aita for ^ 

wed tra, 6. ^ ^ "^t! 

„Uer ooneeror K., t.. ^dxauUo cylinder 11 tartait. 

.p^d «v...nt a^ain ' 

3„,a.. oontaot *t. t^e preoedin, loaded tray 6 .^c. 

^ ^en supported ^ rat^ of th. l.«r 

^ ,^e li^t a^itoh 15 ia.aotaated «^ t>..re^ tha 

!„« 13 i. oa-«* « 

dia««.«.«nt «o« t.e rail 6. - *^ «• ^"^^ 

,4 Ti la raised up fortHer Hy a hei^t! 
hydraMlic cylinder 11 is rax-ea p _ 

. , «f one trasr and thereafter tlie 
eoual to the thickness of one tray an 

• lever 13 moves forward again until the rat^ of the lever 

13 oo.es in en^^ent with the rail 6, of the loaded 

tray 6. As a result the latter loaded tray 6 is supported 

together .^th the former loaded tray fi'hy means of the 

lever 13. After completion of the second engagement 

^ .uxAarr 11 is lQ"«»^e A- Bv repeating the 

the hydraulic cylinder-**^*-^ 

. ■xami'ived nuaber oj 



the nyorauxio wj-- 

• a*ove-deaori.ed =tep. of oparction. a raouirad n>»b.r of 
Xoaaed traye 6 la ataoVced on. ai.ov. an.tMr until a tra, 
25 stack is built up. 



i 



10 



(c) After the predetermined number of loaded trays 6 are 
stacked, tlie roller conveyor 10 is lowered below the 
upper surface of the chain conveyor 17 and then the latter 
is driven to receive a pallet 8 at the position above the 
roller conveyor 10. !Dhen, the latter starts its upward 
movement and lifts the received pallet 8. \men the upper 
surface of the pallet 8 comes in contact with the bottom 
surface of the lowermost loaded tray 6, the lever 13 is 
caused to move backsvard* Eius, the tray stack 21 is 
placed on the pallet 8. Next, the roller conveyor 10 is 
lowered to the level as illustrated in Fi^. 5. How the 
tray stack 21 is ready to be delivered onto the pallet 
holding conveyor 9 located upstream of the sterilizer 20 
by driving the roller conveyor 10 • 

(d) A predetennihed number of tray stacks 21 (four stacks 
in the illustrated embodiment of the invention) held on 
the pallet holding conveyor 9 enter the sterilizer 20 
and then they are subjected to sterilization tinder hi^ 
temperature and pressure steam atmosphere. After 
20 completion of the intended sterilization and subsecuent 
cooling they are delivered therefirom onto the paTLet 
holding conveyor 22 located dotmstreaa of the steriliser 
20. The pallet holding conveyor 22 serves to arrange the 
tray stacks 21 delivered from the sterilizer 20 on the 
25 roller conveyDrs 23 , and the corner transfer conveyors 24 ' 
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in conformance with such a specific order of arrangeinent| 
as identified by reference numerals I to IV in Pig. 2. |i 
Specifically, the tray stacks 21 are arranged over the | 
pallet holding conveyor 22 in such a manner that a tray ^ 
5 stack which enters the sterilizer 20 eariest is deliverej^ 
to the subsequent process eariest. 

(e) Then, the pallet 8 is first removed from the tray } 
stack 21 by operating the tray depalletizer 38 and then ^■ 
it is delivered onto the pallet conveyor 16, whereas the 

10 respective loaded tyays 6 are drawn one by one from the 

bottom of the tray stack and then they are displaced toward 
the roller conveyor 33. 

(f) The respective loaded trays 6 are conveyed to the 
filled article extracting apparatus 40 one after another 

15 via the comer transfer conveyor 24 and the roller conveyor 
41 and the articles loaded on the tray 6 are eactracted 
therefrom by operating the filled article extracting 
apt)aratus 40. After all the articles are extracted from 
the loaded tray 6, the empty tray 4 is conveyed to the 

20 tray palletizer 43 via the corner transfer conveyor 24 and 
. the roller conveyor 42. 



(g) The tray ualletl&er 43 is operated in the same manner 
as the tray palletizer 7 such that the empty trays 4 
conveyed on the roller conveyor 42 are stacked one above 
25 cnother on the nallet 8 conveyed on the nallet conveyor 16 
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ttntil a tray stacdc 44 including tHe predetersdned number 
of enipty traye is toilt up and then the tray stack 44 is 
• delivered onto the pallet holding conveyor 45. 

(h) The tray depalletizer 46 is operated in the same manner 
5 as the tray depalletizer 38 such that ihe tray ^stacks 44 
conveyed on the pallet holding conreyor 45 are separated 
into the pallets 8 and the empty trays 4 and the former 
are delivered onto the pallet onveyor 16 while the latter 
are delivered onto, the roller conveyor 47'. The respective 
10 • empty trays 4 are conveyed to the filling and sealing 

apparatus 1 one after another via the roller conveyor 47. 

How. advantageous features ensured hy the sterilizing 
system for filled and sealed articles constructed in 
accordance with the present invention will be noted below. 
15 Owing to the arrangement that the pallet holding 

conveyor 22 is provided downstream of the steriliser 20 
it is ensured that an increased holding capacity is 
attained whereby the sterilizing system, is not affected 
by a so-called time lag between the filling and sealing 
. 20 station and the packing station. Further, since the 
pallet holding conveyor 22 located downstream of the 
sterilizer is easy to have an enlarged holding capacity, 
the sterilizing syctea of the present invention can 
readily meet requireoenta for operation in an increased 
25 scale. Furthermore, owing to the arrangement that the 
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sterilizing system of the present invention includes the k 
tray stack building station 43 Where the empty trays 
conveyea from the packing station are stacked one above 
another, the pallet holdins coiweyor 45 for holding a lot^: 

5 of tray stecks delivered from the tray stack building 

station 43 and the tray extracting station comprising the^i 
tray depalletizer 46 aixd the roller conveyor 47 for 
extracting the empty trays- from the hottom of the respective 
tray stacks conveyed from the pallet holding conveyor 45 

10 and delivering them to the filling and sealing apparatus 1 
it is ensured that the empty trays are automatically 
convened from the filled article extracting apparatus 41 
to the filling and sealing apparatus 1. Purtherniore, 
a number of entity trays 4 can be held on the pallet holding 

15 conveyor 45 in the form of a tray stack, even if any 

trouble takes place with the filled article extracting 
apparatus 40 or the packing station ^ subsequent 
irocess, fillir^ and sealing operations continues without 
any necessity for stopping operation of the filling and 

20 sealing apparatus 1, In the above-described embodiment 

the pallets 8 are employed for the sterilizing system but 
the present iirvention should be not limited only to this* 
Alternatively, tray stacks may be built up for the loaded 
trays 4 and the emnty trays 6 without the use of the 

25 pallets 8. Fourth er, in the above-mentioned embodiment 
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the palletizers 7 and 43 and tHe depalletizers 38 and 46 
ere constructed such that stacking and extracting of the 
trays are initiated from the bottom part of the tray 
stadcs, bat the present insrention should.be not limited 
•5 only to this. Alternatively, stacking or extracting may 
be initiated from the upper part of the respective tray 
stadcs* 

Next, «ie sterilising system in accordance with a 
modified embodiment of the present invention will bp 
10 described below with reference to Pig. 9. It should be 

noted that same or simil^ members and components to those 
in Piff. 2 are given the same reference numerals. 

ik the toawirig"refii^n6e'nijiiei:ai 50 designates ariother 
steriliser ttfiich is constructed and functions in the 
15 gttitely same manner as the sterilizer 20 i As is apparent 
from the drawing, the sterilizer 50 is arranged in 
paxallel to the sterilizer 20'. In" addition to the pallet 
holding conveyor 9 another pallet holding com-eyor 51 
is provided trtilch is operatively connected to the corner 
transfer conveyor 24. ^ properly operating the comer 
transfer conveyor 24 the tray stacks 21 aire alternately 
delivered to t he— pallet-holdtng-conveyors-9-ana-§l^ 
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The pallet holding conveyor 51 is constituted of a roller 
cowreyor 52, a comer transfer conveyor 24 and a roller 
25 conveyor 53» 
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Reference numeral 54 designates a pallet holding 
conveyor v*ich is located dovmstreain. of the sterilizer 50- 
Said pallet holding conveyor 54 is constituted by a };* 
combination of roller conveyors 55 1 comer transfer 
5 conveyors 24 axxd a roller conveyor 56 and it is desi'gned / 
to have a capacity of holding a total number of tray stabks 
21 corres-oonding to the so-called time lag and tray stacks 
21 to be held during stoppage of the packing station. 
A comer transfer conveyor serves for alternately 
10 delivering the tray stacks 21 conveyed from both the 

pallet holding conveyors 22 and 54 onto a roller conveyor 

23^. 

Kowt operations of the sterilizing system in accord- 
ance with the modified embodiment of the present invention 

15 as described above will be described in the following. 

The tray stacks 21 including the predetermined 
number of trays stacked on the pallet 8 are built up in 
the tray palletizer 7 and then they are delivered onto 
the pallet holding conveyor 9 located upstream of the 

20 sterilizer 20 via the comer transfer conveyor 24 by 

driving the roller conveyor 10. It should be noted that 

the comer transfer conveyor 24 serves for alternately 

delivering the tray stacks 21 to the pallet holding 
conveyors 9 and 51 both of which are located upstream of 

25 the cterilizers 20 and 50. 
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After tte predetermined number of tray stacks 21 are 
held on the pallet holding conveyor 9 or 51. they enter 
the sterilizer 20 or. 50 in ^ob. they are subjected to 
sterilization under high tenperatuire and pressure steam 
5 atmosphere, and after completion of the intended steriliz- 
ation and sttbsequfent cooling they ak-e delivered onto the 
pallet holding conveyor 22 or 54 each of »4iich is located 
downstream of the sterilizers 20 and 50. The pallet 
holding conveyor 22 or 54 located dovmstream of the 
10 sterilizer 20 or 50 serves to arrange the tray stacks 21 

delivered from the sterilizer 20 or .50 in conformance with 
the same order of arrangements as identified by reference^ 
■ nomeralB I to IV in Pig. 2 «ith the aid of a combination 
of the roller conveyors 23 and the comer transfer 
15 conveyors 24 or a combination of the roller conveyors 55 
and the comer transfer conveyors 24. , Specifically, 
the tray stacks 21 are arranged over the naUet holding 
conveyor 22 or 55 in sodh a manner that a tray stack ^*ieih 
enters the sterilizer eariest is delivered to the subsequent 
20 process eariest. Then, the comer transfer conveyor 24a 
receives the tray stacks 21 from the pellet holding . 
conveyors 22 and 54 alternately and deUvers them to the 
roller conveyor 23^^. 

As vd.ll be apparent from the above description, the 
25 sterilising system in accordance vfith the modified 
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. embodiment of the present invention has an additional r 
advantageous feattire that continuous operation of the |j 
system is ensured with either of the two steriUzers even 
if the other one stops its operation due to trouble, ^ 
5 cleaning, inspection or the like. When the sterilizing |- 
system of the present invention is operated with the use^ 
of a plurality of sterilizers, it is possible to reduce 
a waiting time of the respective tray stacks prior to V 
' sterizing in proportion to the number of sterilizers 
10 installed. As a result undesirable problems such as ^' 
deterioration of the filled content, changing in taste \ 
or the like will be effectively obviated. 

As described above, the pallet holding coxweyor 22 
located downstream of the sterilizer 20 serves to aarrange 
15 the tray stacks 21 delivered from the sterilizer 20 on 
both the roller conveyors 23 and the comer transfer 
conveyors 24 in conformance with such a specific order 
of arrangement as identified by reference numerals I to 
IV in Pig. 2. Now, the above step of operation will be 
20 described in a greater detail below 'with reference to 

Pig. 10. She comer transfer conveyor 24A is alternately 

opQT»atftfl fiiit^ a mann er as to convey the tray stacks 21 

identified by reference numerals I and III to the roller . 
conveyor 23A and those identified by reference numerals 
25 II and IV to the corner transfer conveyor 24B. Specific- 
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ally, ^en tHe trey stack 21 identified ^ reference 
Wneral II is placed on the rollers 25 after tl.e trey 

. : stack 21 identified ^ reference xuaaeral I is deliv«:ed 
onto the roller conveyor 23A W rotating the rollers 25, 

5 tHe driving chain conveyor 26 is raised up above the 

upper surface of the rollers 25 and then the tray stadc 
21 identified hy reference numeral II is conveyed to the 
corner transfer ccrnreycr 24B.hy operating the driving 
chain conveyor 26. (At this »c«^ the driving chain 

LO conveyor 26 on the coxier transfer conveyor 24B is held 
at an elevated position and it is in operation.) As the 
driving <*ain conveyor 26 is levered to the position as 
ehovm in Fig, 7, the tray stack 21 identified hy reference 

x«,:aerai III is delivered £to« the steriliser 20. 2hns, 
15 IThe tray stack 21 identified hy reference noaeral'III 
. is conveyed to the roller . co^reyor 23A in the same maimer 
as that identified reference inaaeral I and then the 
follwoing tray stack 21 identified by reference numeral 
IT is conveyed to the comer transfer conveyor 243 in 
20 the same manner as that identified by reference r««ieral 
II. Further, the tray stacks 21 identified by reference 

^...1. T and. HI are conyeyed to the comer transfer 

■ conveyor 243) via the roller cowreyor 23A one after 

another, whereas those identified by reference numerals - 
25- II and lY are to the comer transfer corveyor 240 via 
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the roller coinreyor 23B one after anotHer. As a result | 
the tray stakes 21 are ooiweyed to tte roller coinreyor | 
230 via the comer transfer cowreyors 24D and 240 in p 
confonnance with the order Identified l?y reference numer|^ 

I, II, III and IV. H 
Finally, Pig. 11 illustrates another preferred • g 
emhodUnent of the TDresent invention in ^dh the pallet | 
holding coiweyor 22 located downstream of the steriliser | 
20 is constructed hy three lines of comhinations of the | 
comer transfer conveyors 24 and the roller cowreyora 23 
and the tray stacks 21 are caused to move along the track 
of a S-shaped real line A in the' direction as identified 

hy an arrow mark. 

It should be of cource understood that the pallet 
holding conveyor 54 located downstream of the sterilizer 
50 in Fig. 9 may be constmcted in the same manner, as 
the pallet holding conveyor 22 described above with 
reference to ?ig. U* 
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Y/hat Is Claimed 1st 

<1) A sterilizing system for fillea and sealed arfciclee 
^ch are treated by viay of the steps of fiilins a conteirt 
tirto paokine means and sealing the filled articles in a ■ 
filling and sealing station, loading a. tray with the 
filled and sealed articles, building up a tray stadc 
including a predetermined numhw of trays, sterilizing 
the tray stacks in a sterilizer and then conveying then 
to a packing station, characterized in that the system 
includes a tray stack building station for building up a 
tray stack including a predetermined nnmber of empty trays 
recovered after fiie filled and sealed articles are 
released toward the packing station, a tray stack holding 
conveyor for holding a plurality of tray stacks built up 
in said tray stack building station and a tray extracting 
station in which the empty trays are extracted fSfom the 
tray sta<Sk conveyed from said tray stack holding cowreyor 
one by one and then tltey are deUvered toward the filling 
and sealing station* 

(2) A sterilizing system for filled and sealed articles 
-^laudtng a s t eril iz^laHtaii-oh^ he f1 , Tle d-an d sealed 



articles are subjected to sterilization, said sterilizer 
being located between a filling and sealing station and 
a pacx^ne etation, a tray stack holding conveyor for 
holding a plaraUty of tray stacks thereon, said tray 
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stacflc holding conveyor being located upstream of the 
sterilizer, and another tray stack holding conveyor for 

holding a plwality'of sterilized tray stacks, said tray 
stack holding conveypr heing located downstream of the 
sterilizer, characterized in that the system further 
includes a tray stack huildiag station for building up a 
tray stack including, a predetermined number of empty trays 
recovered after the fiUed and sealed articles are 
released toward the packing station, a tray stack holding 
conveyor for holding a ulurality of tray stacks built up 

' in said tray stack building station and a tray extracting 
station in which the empty trays are extracted from the 
tray stack conveyed from said trey stack holding conveyor 
one by one and then they are delivered toward the filling 
aiid sealing station. 

(3) A sterilizing system for filled and sealed articles 
as defined in claim 2, characterized in that another 
line comprising a sterilizer, a tray stack holding 
conveyor located tapstream of said sterilizer and a tray 
stack holding conveyor located downstream of said 
sterilizer is arrensed in parallel to the aforesaid line 
cocprising the steriliser, the tras-Trtneek-hotdtng- — 
conveyor located upstream of the sterilizer and the tray 
stack holding corweyor located downstream of the 
sterilizer. 



p.* 



0'. 



0075531 



(4) A sterilizing system for filled Mid sealed articles 
as. defined in claims 2 and 3, characterizei in that the 
tray stack holding coiweyor located downstream of the 
sterilizer is constructed of a bonveyor including plural 
lines of conveyor units each of wihich comprises a roller 
conveyor and a comer transfer conveyor. 
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FIG. 6 FIG. 7 
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